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The possibility of using palette for the efficiency increase of lossless entropy compression of RGB-
images was substantiated. The algorithm of compression realization with the partition of color
spectrum of RGB model on nonintersecting parallelepipeds was described. The results of program
application, developed using the offered algorithm, for the compression of the ACT image set are
presented.

 RGB- . -
 RGB , . -
, , 
 ACT.

-
, 

. -
,  (web-

, , ), 
. -

, , 
. -

: . -
, -
, 

. -
, , , 

. 
, -

, .
. -

, ,  [5]. -
, , -

, , -
. -

, 
, 

) 
 [3]. 

, 
.  ( ) 

,  [2], 

. . , 2009



ISSN 0474-8662. Information Extraction and Proces. 2009. Issue 30 (106)126

( ) log( ( ))i i
i

H p s p s , (1)

( )ip s  – is  ( -
 2). -

. is

iN i
i

N N . ( ) /i ip s N N -

,  (1), 
log( ) log( )i i

i
N H N N N N . (2)

-
 [7, 2], ,

,  ( -
) . -

. -
 (i, j)

predictij ij ijF , (3)

Fij – ; ij – -
; predictij  – -

. , , -
, 
,  – 

. 
ij   0. 

 (1), , ,  (2).
-

 [5]. , -
 RGB –  (R),  (G)  (B) -

. ,  (3), 
, ,  (1), 

.
-

 ( ) -
 (3)  RGB-

 [1]. -
, -

, ,
,  (  – -

) , 
 [2, 3, 5].

.
,  (3), , -

 [0; 2553]. -
-

:
1.  (  – -

), ;



ISSN 0474-8662. . 2009. . 30 (106) 127

2. , 
;

3. -
, , 

.
-

: -
-

.
. 

 256, -
, , -

.
, , , , 

 RGB ( . 1 – ) , -
. :

1.  RGB
, ;

2. , .
 RGB , -

, :
1.1. -

 [4],  ( -
,  RGB – ). , -

,
-

;
1.2. 

. -
;

1.3. , 
;

1.4. ,
.

, 
 RGB 

 64 
64 64 64  ( . . 1), 

-
,  –

. 
-

, 
,  64 -

, , -
 RGB.
, -

. 
R  [minR;

maxR], G –  [minG; maxG], B –  [minB; maxB]. 



ISSN 0474-8662. Information Extraction and Proces. 2009. Issue 30 (106)128

 [log(maxR –
minR + 1)] + [log(maxG – minG + 1)] + [log(maxB – minB + 1)] . ,

64 64 64  18 .  64 -
 6 , 

 24 -
,  RGB. -

 ( ) -
-

. , , 
,  33 : 24 -

 9  – 
,  [0; 6].

. , -
-

, 
 – . 

-
. 

RG- -
-

 ( . . 2). 
,

R, -
 (  – -

l1) -
:  –  [0; 15] 
 –  [16; 31] 

. -

. -

R=7 (  – -
l2), 

 [0; 5]
 –  [10; 31] , 

 4 .
countPoint , -

countR(j) – , j R, i – 
, i  – -

i R. , 
max

min
( )

R

j R
countPoint countR j ,

min ,
( ) 0

max
j R i
countR j

i j ,
1, max

( ) 0

min
j i R
countR j

i j .

 ( ) -
i R

. 2. RG-
.



ISSN 0474-8662. . 2009. . 30 (106) 129

'

max

min

log(max min 1)

( ) log( min 1) ( ) log(max 1) .

iR

i R

j R j i

countPoint R R

countR j i R countR j R i
 (4)

,
, 

 (  (1)) . 
 (  (2))

i  R 
''

max max

min min

log( int)

( ) log ( ) ( ) log ( ) .

iR

i i R R

j R j R j i j i

countPoint countPo

countR j countR j countR j countR j
 (5)

-
i R  (4) -

 (5) :
' ''

min min

max max

log(max min 1) log( int)

( ) log( min 1) log ( )

( ) log(max 1) log ( )

i i iR R R

i i

j R j R

R R

j i j i

countPoint R R countPo

countR j i R countR j

countR j R i countR j .

 (6)

-
R -

:

min , max 1
max

iR Ri R R
, (7)

 – :

max , , .R G B (8)

-
. , , -

: 
 (8) 

, . -
 33 , 

, -

.
-

, , 
R,  (  5%) :

1. i, countR(i)=0,
i iR R , -

 (7) .



ISSN 0474-8662. Information Extraction and Proces. 2009. Issue 30 (106)130

2. i,  (6) 
, countR(i), 

 – .
3.  (6), , , -

, 2log ( )x
ln( ) / ln 2x 2log ( ) ln( ) 1,4426950409x x , -

.
4. log -

.  C -
, , :

int countBit(UBYTE4 diapazon)
 {if (diapazon<=1) return 0;
 if (diapazon==2) return 1;
 if (diapazon<=4) return 2;
 if (diapazon<=8) return 3;
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; -

;
-
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 1. 
 ACT, 

, % , %

1 156 1575 1731 17,61 223 200 423 79,87
2 238 2715 2953 18,47 303 234 537 85,17
3 92 577 669 13,00 229 228 457 40,57
4 136 804 940 18,47 332 154 486 57,85
5 94 561 655 14,82 225 132 357 53,58
6 144 861 1005 12,84 349 217 566 50,91
7 95 1098 1193 18,51 118 89 207 85,86
8 141 864 1005 12,84 343 212 555 51,86

1096 9055 10151 16,69 2122 1466 3588 70,55

http://www.compression.ca/act/act-files.html
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1 8,19 2,47 9,50 4,45 5,27 1,27 4,17 0,16
2 13,18 4,17 15,49 6,92 9,07 2,19 6,71 0,17
3 3,02 0,88 5,11 3,08 2,14 0,44 2,19 0,16
4 4,34 1,48 7,25 4,29 3,08 0,60 2,97 0,11
5 2,97 0,94 4,89 2,91 2,09 0,44 2,03 0,11
6 4,45 1,54 7,64 4,61 3,14 0,66 3,07 0,22
7 5,22 1,76 6,04 2,92 3,74 0,87 2,75 0,06
8 4,33 1,53 7,47 4,34 3,13 0,66 3,07 0,17

45,70 14,77 63,39 33,52 31,66 7,13 26,96 1,16
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 ( ). 
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 2, 6),  WinRAR 3.00 (  4, 8), 
 LZ77,  ERI 5.1 (  5, 9), -

 [2, 4] 
 ACT (  http://www.compression.ru/arctest/act/act-tif.htm).

 3.  ACT , %

LZPR LZPR WinRAR ERI

1 78,96 82,25 76,06 83,48
2 94,34 94,40 94,37 94,81
3 39,01 40,83 38,49 39,92
4 56,20 58,37 55,16 61,67
5 52,15 53,58 52,02 56,31
6 47,70 51,17 49,09 53,95
7 93,99 93,99 93,92 94,67
8 50,13 52,04 49,00 55,85

64,06 65,83 63,51 67,58
73,28 74,79 72,67 76,26

, -
 15%, 

 6%  1,77%. 
 WinRAR, 

http://www.compression.ru/arctest/act/act-tif.htm
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.  ERI 5.1 -
, .

 4.  ACT
 (  300 ), 

LZPR LZPR 
. WinRAR ERI LZPR LZPR 

. WinRAR ERI

1 11,65 14,17 5,88 3,95 3,95 3,79 0,55 4,56
2 23,62 24,28 7,31 5,27 5,17 5,11 2,91 5,05
3 8,07 10,65 1,98 3,51 2,58 2,20 0,44 3,79
4 20,60 23,73 3,08 3,68 3,13 2,91 0,71 4,07
5 10,88 13,73 1,98 2,96 2,25 2,03 0,43 3,08
6 19,93 23,35 3,90 4,17 3,57 3,18 0,66 4,51
7 9,89 10,33 3,18 2,31 2,09 2,15 1,21 1,93
8 18,45 21,59 2,91 4,07 3,35 3,02 0,66 4,34
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